"sample test.tubes, thus.eliminating the sampler wells

. affect solution of ;the” lanthanum hydroxid)
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To: Jo P. Sinclaime unaucsor., . . b Y ;’Ba@pmnent: Operating
. , CILNCER ) 2 o, uner to
From: W. Q. Smith . Department: Operating
In re: SUMMARY OF RUNS 194 TO 201 - 205 BUILDING
Run number 1 -201 194 - 201
% Overall yield 85,3 88.&
72 Original product to Room D 90,2 93,3
24 Product to waste in canyon 8.5 13.7
% Product 4o waste in Room D 3.9 40
.9 Material balance 97,7 105.9

Trial Funs of the Hanford separations procedure were continued through this series

using a cerimm~zirccnium, cerium scavenger process in place of

cerium~zirconium ;precipitation in the decontamination cycles. Losses in these
] - - - b - - )
wastes showed improvement over the previocus series, and decontamination appeared

to be as efficient as before..

5

The roof‘-ss.mpleif‘s;are beins;; changed so that the sarple is taken d;i.;'éctly in the
and transfer. pipettes, both

of which are, _po_ssibie.;sources of contanination from ;previpusasaxnpleij, operations.,
This change should assist in obtaining more consistent -analyses., .,

0

The Hanford toncSntration .of HIO3 to dissolve the K3CO3,~ KOH petathesized cake

fron the crossover step was used on runs 2

S s

-4

Y

00-201 and apparently was adequate to

the cerium-sirconiun,

wag left undissolved

B

: e national

>

At - Eape et

Nems_-2;

IstReview-Date;__4-10-4F -

| 2. Classifidationf Chaged To:
£ ;.

b, 2] bhoupEnronsiaraibies SRR UERe SeVIER0X100

Detennination [Circle Number(s)]
Y. Classification Retainkd

+

e,

Y

,”anU FATNY o sAe—~ -




a,e 2

’

Tndividual Run'

| K A
Run nunbers 194 { 195 | 196 |. 197 .
Date stanted - 7=28 . | 7=31 8=1 - | 82"
Ape of _.H_.mw_.np in days - 1l s &0 61 YR
Bata counts per gram UNH X 108 1113 114 0,95 1,63 | 2.60
Gamma counts per gram UNH X 105 3.11 372 | 3.25 .| 5.77 |4
, ) A ~Yie)

Run nurbers . 186-193 294201 | 194 | 195 m 196
% Orige.prod.in extr.ppte (24P) i 93.9 | 92,8912 | 98,4 ! 7.5
% Orig.prod.after 1lst by-prod.ppt. (51R) W 97.8 | 102.8 [110.5 }107.0 ¥+9745
£ Orife.prodoin 1st prod.ppt. {54P) f 89,5 9601 | 96,1 | 96.7 ' &0 |
% Orig.prod.atter 2nd by-prod.ppt. (41R) i 101.3 92ely 19601 | 97,8 ' 90,2} 9
ww OH.HﬂvﬁHoOQou.k.- <2nd Huﬁoacmuwudo AN«&H«V @\NQQ mWo@ WN«O‘N V.Oer‘ @@or
% Orige#(Aver.) prod.in 2nd prod.ppt. (154P) 90.5 9548 | 98,8 | 96.5 1 9706
% Orig.#(iver.) prod.after LaF3 by-pr.ppt. (151R) 91,7 Slio6 L0303 | 90,3 | 98l
% Orig.#(Aver.) prod.in LaFy prosiurry (151R-153W) 89.4 93,3 202.0 | 89,2 | 97.2 {.
£ Orig.#{fAver.) prod.in soliof LaFg pr.slurry (D1P) 85.8 96,2 107,8 87,9
% Orig.#({Aver.) prod.in oxid.80l.15t ey. (D-1-R) 94,0 965 1 9,0 © 89.5
% Orig.prod.in prod.cake sol.lst cy. (CP) 90.4 Lo o
% Orig.prod.in oxid.prod.sol.final cy. (FR) 89.9 82,6
% Orig.prod.in final cake slurry (FP) 8109 88.2 . ﬁ SR

‘ , VIR «i.«,

W

were .collected in rm

wowa removed as mmsﬁwwm.wnma_&wrm mrmwuwrwww

material balances.

1,08, total in samples through this series,.
in material balances.
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tank ‘and '1/8th removed. for:,
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Run number : T o 186-193

uxtro Ppt. effluent (23MS) .’ ' 2.9

Hmwpm%ovnoacoe cake (71=BP=l ~ 3.7

1st!Prod.ppt. effluent (53ws) 2.3

2nd By-product cake (71=BP=2) L.y

2nd Prodopptoeffluent (L43W) 2,1

4rd Byeproduct cake (71=BP=3) 1.6

LaFz By=product cake (71=BP<l) 1.2

LaF3 Prod. ppto. -effluent (153W) 203

Totdl to waste in cells 20.h 124 1!
Prod. in ls% metath. liquor (D3<CW) 0.7
_rrode in lst metath. wash (D3-Wi¥) 0.6

Prod, in 1st conce cyo. by=pr. cake (Dl-BF) 0,8

Frod. ia lst corcscreprod;pptenaste (D3 ) a7

Prod. in 2nd metaths liquors (CW=2 & Wwe2) 0.9

Prod: in final conc.cy.by=pr. cake (FBP) 0.0

Prod. in final conc.cy.prod.ppt. waste (FW) 0.03

Total to waste in Room D . o 3.7

. ‘Material Balance
. nymber _ . 186<193} 194=201 195 | 196" § 1977 rM@@MW.

Throueh lst by-preppt. (51R) 104 .6 | 108.0 113.8 |-105.k ;104467 10502}
Through 2nd by=pr.ppt. (LI1R) 11,7 |101.8 108,9 pomqm,ﬂ 98.0". i R65Y,
Through-Lith by«pr.ppte (151R) 1099 |107.0 103.3.1113.8 1103.97 i noulh
Tarough sol.of LaF3 proppteslurry (Dl-P) 10763 | 112ohh 104.3 .

Through 13t concocycle (CP) Il [223.7 A

Iircugh final conc. cycle (FP) 105,9 | 105.9 S

dockment tontain
s of thiasUnited, St
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o . Yevelaiions® “cofitelg !
ed person is phohibited )




Run number
fhrcugh extroppts (24P)
Through 1st by=proppto (51R)
.. Through 1st prodeppt. (5LF)"
Through 2nd by-pr.ppt. (41R)
Through 2nd prodeppto (LLP)
ooavomuns of 2nd prodoppt. (LSP)
aznocmr LaF3 Prodo au:ﬂ&% (p1-8)
Through sol. of LaFz prodeslurry (D1-P)

Through 1st donc.cyéle (CP)
Through final conc.cycle (FP)

186-143
0.8
2.l
3.7
308
502
5.6

@oWﬂ
646
840

194201
0.8
203
365
4.0
5ol}
563

mo.ﬂi

ooe

77

194
1,0
2,3
3.6

"L1e0

5.0

195

0.6
2.5

om

rJ

m

563
..,.M«¢\,
502

196
0.9
2oly

197
1.2
2.5
309

o8

640 -

549
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Bo co Ny].en ]20 WO A::;n?w_ﬁi o ...220 - G ‘Wo Stmhers
B. Co Nylen : 13. E.. ohy 25 "~ " 23. M. D, Whitaker
0. H. Greager A= E. 2h. M. D. Whitoker’
¥W. C. Johnson 15. W. Qo Smith 25, M. D, Whitsker
R. L. Doan ' 16. W, Q. Smith - 26, C. ¥. Cooper
" I, Pérlman 17. W. E. Kirst 27, T, Hogness

C. D. Corysll 18. W. E. Kirst - ™ - 28,. T. Hogness

G. E..Boyd W. Eo S EL 29, Central File
30. Reading File

3L, W. E, Kirst

Y. F. Underwood

[Tnh!t; dOCU'nQ— B K ‘ o e T -
o Atom. -, “Ga as defingg o Departmenf;: Operating

an una-; thor}

tmen{,; Operating

From: W. Q. Smth AEC RESEARCH AND DEVELOPMENT REPORT

In re: SUMMARY COF RUNS 186 TO 193 = 205 BLDG.
Run number 1-193 8L - 193 186 - 193
% Overall yicld 85,3 .-, 88.8 81,9
% Original prod. to Room D T 90s0 . 92,2 89.4
% Prod. to weste in Canyen 8.2 8.0 20.4
% Prod. to we.ste in Room D 3.9 : 3.6 3.7
% Material bzlance 97.3 100.3 105.9

This series of runes was a duplication of the Hanford separations procedure, Iractive
fission products were added to the metal solution; two decontamination cycles were
made using cerium~zirconium scavengers in the by-product precipitations and a lan-
thanum fluoride by-rroduct precipitation was made in the crossover step. An average
decontaminaticn factor of 5.6 was obtained through’ t"ze two cycles and waste losses
were as normally exrected with the uss of scavengers. _The product loss in the lan-

. thanum fluoride by-product cake was moderate, averaging 106%

Correction : .
In the prev:.ous repcrt, the prodmt content of the saunp.x.e of phP, Run 183, was not
results of the final cycle. -Taking this into account; the overall

3] 53
sld .0% and the material balance 107.7%. likewise, the results for
s IR der yield and Cp and FP under perceni. materlal Palance are increased
%%a" ’ ) L.
AHE s g
ggﬁgg -ﬁg : th:
’ H&og—gg o ‘th
. -g .g 2 :s.g .’3:3 %‘ g 50 31 ax:.d jk-o
9455 _§.§ & its eontets
e - eu mat. i r:t.zr-d pér bn is prohibitsad
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Pays 2

RuD naioers

Nghe started

Age of metal in daye

RBeta gounats per gram UNH x H.om

m?@m._m_oﬁbﬁm per grim USH x 102
T

[

. Individual Run Summa

m m ! |
ioa86 | o1sv w8 | 189 | 190

(A VA Y 718 (=19 | 19
m 5+ 5k 53 | 50 50
(163 Lavl 1m0 L7315
L L
L AR m

|
T
'

a4
188.

‘. .,.._ .... .,M.‘.M.-mw“.—x. .
IR OV T
170-1771 178-185186-193 186" 187

89.9

Run awibers
% Orig.prod.in BExbr.pob. {24P) 93.1] 97.R) 93.91 924 928 95.9.
% Orig.prod. after lst by-pr.pph. (51R) 99.9{ 98.2{ 97.8{ 99.3. 996 98.%:
% Orig.prod.in lst pe.ppts (54°) 8871 991 89.5] 9%d T 9%E 90507
% Orig.prod.after 2nd by-proppt. (41R) 92,2 93.4) 201.3| 161.3 " 935 93.4°
% Orig.prod.in 2nd pr.ppt. (44P) 87.61 96, 95:0. 87,0 -
- & Opig.*{Aver.) prod.in 2nd pr.ppt {154P) W 5] 87,8  8hb 88y
# Opig.*{Aver.) prod.after LaF3 by.pe.pph. (151R) %wo.w 87, 8l ,m,Maw N.w
4 Opig\#{Aver.) prod.in LaFg pr. sturry (151R-1536) Oody LBEQ . R3B 28 K 8L,
© & Orig.*{aver,) Prod.in soliof laFg pr.slucry (DiP} 92.71 93.01 85.8 100.8 - 761
§ Orig.®(Aver.) prod.in oxid.gol.lst &y, {b=~1-R) 94,81 99.81 99,0 1085 85 L
¢ Orig.prod.in prod.cake sol.1st ecy. (cp) 94,01 97:9 | 20.4 ) . 90
¢ Orig.prod.in oxid.prodssel.final ey {(FR) l.4| 87.2 1 89.9 . .
¢ Orl.g.pred.in final cake slurry (¥p) 93,71 89.0) 8L.9
, ’ ¥Basis here is 1/8th of total of. orig, prod.|
were collected in 45 tank ‘and’1/8th, removed|d
! TR T R A
- . %3948 removed a8 sample from 5LP. igvinclnde
: sequent figures affected by this semples -
) ¥u82,1% removed as sample from-D=1=5 is includ
v sequent figures affected by this sample,
. ) - 2h b aonioins abmmha,yﬂ.ow affectines e
. - X St W tue mesnily, of the Degleee®® ach, .. 5
AR A A | ) ) i or the rouslolisaes S aonmmnnm in sny na
: LR TANS By 8w - o)




vage 3 - = :
e e i i e , . Measured Lossea
. Run nunmber 170=-1771 L78-1851186-163 186 i87 188 189 3190
ww&?%?emwwsmﬁ {238 ) 1,7 IR 2.9 2.8 Le5 4 3.7. | 3.2 | 318
ist ﬁqm.,muaonmoﬂ cake {7)BP=1. . 367 3.6 3.7 3.3 3:9 }-3.6 E PO R AL
ist Hu_w .pobs o»ﬁﬁg.agmw 2,07 301 2.3 | 241 16 {-3.2 | ko 24K
Nb.nw w.mﬁ.ﬁﬂgﬂﬂ.ﬁ Omkn@ AQPGWM..EN Nco No.‘é b \.n.cmﬂ. .\mnm m«cm : < Nfac,m‘, . ..“wﬁ..mm‘ﬂ Nﬂ'w.
20d Prod. pph.effluent {43W) 251 2.1 21§ 3.8 2.9 | 0.7 W0t | 3l
Fpd By-produch cake {71=-BP=3) 1.6 1 1.3 | 1.2+, L& Ll L2
laFg By-product cake {71=BP=4,) 1.2 4 1.4 0.8 1.4 b 10 Li2°
Wy Pood et sflluend {352m) n.3 19 21 L6 | 7o aln’
Total %o waste in cells 13,5 | 25.1 | 20,4 | 26.9 | 16.5 | 20,9 22,5 118{1
Prod.in lst metath,liquor (D3-CW) 0.5 0.7 0.7 0.7 0.7
Prod.in lst mstath.wash {D3-WW) 0.3 0.3] 0.6 0.5 C.6 .
Prod. in lst conc.ey.by-pr.cake (D4-BP) 0.5 0.7 0.8 2.3 0.5
. Prod.in lst conc.cy.prod.ppt.waste (D3-W) 0.9 0.8{ 0.7 Lok o
Prod.in 2nd metath.ligquors (CW-2 & WiE-2) 1.1} 1.0} 0.9 1.3 047
Prod.in finel conc.cy.by-pr.cake (FBF) 0 0 0 5.7
. Prod.in final conc.cy.prod.ppt.waste (F¥) 0.1 0.0 0.03 0.03}
Total %o waste in Room D . , 303 3.8 3.7 : 36T
= A | Percent Material:-Bal
VI Ron nusher S . {70177 176-1849186-13) 186-:| 287.1 188 .
PThrough 1st by-pr.ppt. (5I1R) 10501 | 106.,8 | 104.6 . {104.8 | 108,1 | 106.0
L& Theough Zhd by=pr.ppt. (AIR): 1014 1 306,31 1147 |172:0 1 307.5 | 1086
.HgOG.W.G b\ﬁwy U%_iﬁﬁ-omuw,u&o ﬂu.wwmwv Wonwoo “PONo.N @ﬁwc.w “gcw
Through sol-of laF3 propph.slurry (Dl Y {1044 | 209,21 107.3 118,77 95
Through kst coms.eyele (CP) . 97:5 { 116.7| 114.6 .
Pwough final cone.eyels (FP) 10807
. . hita Ao
whe sk e Doty deSile
L, . ) S L& contenta s
” . Tt ot 8 . 5 . — o
. . 2 . - : -
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DUPLICATION OF HANFORD SEPARATIONS PROCEDURE

- This aeries of runs was made to test the separations procedure to be used at Hanford.

*  In crder to do this in Clinton equipment; it was necessary to collect the product

™ cake solutions of all eight runs after the second decontamination cycle in a tank

* iastalled in Cell L especially for this purpose (tank No..45); After the eight runs
wers collected at this point, Cells 4,5 and 6 were given a HNO3 fiush, and Cell 4
a Kin0;, flush in addition. Solution was taken from the collection of prouuct caks
golutions to make up-each run for the crossover step, 1/8th of the total tvelght being

usedo . T _ .

Haunford concentrations of inactive fission products were added to thé metel solution
ané a two gycle cerium=zirconium double precipitation scavenger procedure was used

- for dscontamination. For the crossover step, a regular BiPQ; by-product precipitation
was made in Cell 6, except that the HNOg concentration was made to 1iN instead of 1N
to allow for dilubion cauged by numerous Jettings and by making a laFj by-product
precipitation. The effluent from the BiPO, by-product cake was reoxidized in 41 using
0.01M KinOy at 759 for one<half hour followed by a by-product laFj precipitation
{proformed) at 352 in 0.2N HF with 125 mg la per liter, centrifuging, reprecipiteting

and centrifuging. The effluent was then reduced in 51 at 50-35° with D.06N oxalie :
acid for one hour, followed by product precipitation in 0,5NHF w1th 50 mg La psr liter,

" centrifuging, reprecipitatmg and centnfug,ingo

Decontanination through the first two cycleag based on the results of a sampls of

- the collection of -elght runs in 45 was 5.6, Waste losseg were as normally expected
with the use of sca.vengereo LaF3 ny-npreduct czke lesges were mederate; averaging
1.6% s«nd the, IeFj prodvct effluant waste losees were pormal.

T

Ber'ausa of ?he Jow actimty of the eoltmion of LaF preduct, sluery (D=1-P); scms
difsicul ty w2, t.xr.eri.anved obtaining the deccnt,m nation factorse on- *'hesc by -
the reguler proc dure:, Theretore ee runs 190-19L-and 192-193, = larger sample

of the 1eP3 prodict’ slwrry (D=-1-5) wes run.  These results ccmpared cuite fevorahly
with The D=1oP dF'a"-‘ 6 Z} age.ins*' 6.3 and. 6.6 ag?inst 601; reepestively, '
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- BN This & o . June 30, 194k
AR py. S e
To; Ve T amiaea vugfl Is pronibitsd, mianer WDepartmeat: Operating
From: W Qo Smith AE( RESEARCH AN D DEWT@?WN]‘ R”EP“ting
In e SUMBARY OF RUNS 111,6 T0 153 = 205 BLDG. OR{
i ) - Run numobes ) B 1-153 -~ 84=153 1L6-153
% Overall.yield . 82,1 86,5 gz.8
4 Original prod. to Room D 92,1 96.8 ST
¢ Prod.%o waste in canyon 7.0 5.6 505
7;!, Prod.to waste in Room D 4o3 3.8 3.3
% Material palance 93.4 95.9 BIE~IN

Oxidation diffx jculties are still peing meb in the concentration cycle, but Zo¥

. . losses have peen obtained by reoxidation with an increased anoum'. of zircorium
.and dichromateo studies are oelng made of reduction temperature in Cell L using
N  menganous nitrate as a catalytic agent along with the’ oxalie actd solution. The
T - -— - wa.gte iosses have ipereased only 2 sn‘all amount » if at all, due %o trese shengese
o . studies cf 5N V9. itl BF, and coformed-vSa- -preformed lanthanum fluor ide prec ip-=

~ itations were made during the 1ast series of runs. These indiczted that 5N HF
e - sat:.sf‘ acbory, and 4hat & prex formed preclpltate (present procedure) is su;erlor
oL TS coformed prec.m*’ca.te, - o :

The handling characterlst:.cs and ooeratma procedure for the various scavenger -
pr‘ec:.pwates under’ cons:.deratn.on were. s’bud:.ed in & series of plant runs in (ells
.5 and .6, These tests indieated fa:.rly conclus:wely what the lipitations are for 7
&he use of the scaveng®s, a2nd it is oeI:.eved ‘that sufficient jnformation is availe
- able ‘for Lhe proper ‘nandling of any oi‘ bhe scavengers nov under consn.deratlcno
The preferred operating procedure and &- summry “of the conclusicnS reached will
'-pe ,g:.ven vy F. Be Vaughan m the 'fsem1=month1y report. from 4the operatz.ng de;:r,rt;:'lent.o
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SR .

Individual Run Sumnaries

LN aoauner
bt starvted

PN

.,

.;

PR %

Run nunmber.

!
i

b Orig.prodyin
L on_ww

4 Origoprod.in
i£ Orig.prod.in
(% Orig.prod.in

A Orig.prod.in

fage 147 | 148 152
Onhzlr:_ 15eiyiy |6=10=LL) b=17eligbe= 1], onw@nr.oamoa
¢ of metal in days 45 L L7
dsta counts per gram UNH X womo mcmp_ 2037 vmv‘
Lt counts per pram UNH X 10 2,1 1 1.05
ﬁwa#m
"146-153" L6 | t& ‘t&
Cell 2 prod.take sol.{24P) 93,1 85,2 . 98,0 “ﬁwom m
;. prod,in Cell 2 oxid.prod.sel.{31k) 103.9 1100.7 u..ow w 08,1~ 1 wow m_ ub.w
Cell 3 prod,cake sol.(34P) 91,5 89,7 | 78,3 88,1 wo 1 108, 1Y 192 u, :
Cell 3 oxid,prod.sol.{4IR) 99,0  87.4 90,71 10L.5 I @?m X
Cell 4 slurry (LAR<L3W) 97.7 | 85.5 | 89,24 103.%7
S _. o s
sol.of Cell 4 slurry(D-l=P): 91.5 ! yoly 239.2
Orig.prod.in oxid.sol.lst cyecle{D=1=R) 91.2 t_ 93,7 Whed o
Orig.prod.in prod.cale sol.lst cycle{CP); mM 0 _
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' MEASURED LOSSES
(Percentage of starting material)

JRun number 84157 {146-153 146 1,7 18 L9 ° 150 .

Cell 2 waste effluent (R3MS) 2.2 1.5 - 1.5 1.0 2.1 0.6 1.4

Cell 2 by=product cake (71BP-1) 0.7 0.9 0.9 0.7 + .09 1.7 14
nmw*awasmmaw effluent (334S) . 1.2 1.4 . AR 1.8 ¢ Q.2 17! b

cmﬁ__w by-product cake {71BP-2) P 005 0.6 0. 0.6 | 1.7 0.l 0.5

Cell'l, waste effluent {(43W) P, 1.0] 1.R 1.9 1.5 1 0.8 1.5 1.0

 Total to waste in cells i 5.6 5.5 5.8 | 5.8 6.8 5,9 5.5

Prod.in 1st metath.liguor{D3=CW) i 0.5 0.6 0.5 0,7 - 0.5
Prod.in 1st metath.wash{D3=W#) L 0.5 0.3 | Ol 0.2 Ocly
Prod.in 18t cong.cycle by=prod.cake(Dy=BP) . 0,9 0.7 0.7 1.1 0.9 "
Prod.in lst conc.cycle prod.ppt.waste(D3=W), 0.5 0.4 0.l 0.6 Ouk .
Prod,in 2nd metath.liquora(CW=2 & W=2) : 2.1 1.3 3.4 1.1 1,3 ’
Prod.in final conc.cycle by-prod.cake (F3P) 0O | L.2 (Recycled) . . .
Prod.in final conc.cycle prod.ppt.waste(F4) 0,3 0,05 0.05 . "
Total to waste in Room D 3.8 3.3 3.3 w

. Percent, Material Balance

fan pumoer 8L=153 | 146-153] 146 7 U8 | 19 | 150 | 151
Through Cell 2 (31R) 99.46 |106.3 103.1 | 111,24 2111l.2{ 110.8 | 112,5{A04.3 1
Through Cell 3 (41R) 1202.4 |203.3 91,24 . 9he8 1 110:41 113,35, i
Through solution of Cell 4 slurry (D=-1=P). | 92,0 | 79.9 2009 . 126.3

Through first concentration cycle (cp) 92.4 89.3 oo o 89.3

Through final concentration cycle (Fp) 95.9 |202.7 T - 102:7 .
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Run Number - )

1
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Through Cell 2 prod.ppt. (24P)
Through Cell 2 by=prod.ppt. (31R)
Through Cell 3 prod.ppt. {34P)
Through Cell 4 by=-prod.ppt. (41R)

Through splukion of Cell L glurry{D=1sP )
Through first coné.cycle (CP)
Through  Final-conc.¢ycle (FP) -
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DISCUSSION . =~ . ;

_ OXTIDATION - FIRST CONCENTHATION CYCLE

As in the previous two series, difficulties were mel in the oxidation of charges
. 1Uy6~147, 148-149, -and 152=153 of this group. In order to obtain satisfactory oxi-
. dation, the zirconium and dichromate solutions were increased according to the
following schedule: i :

s | ] GO R | (R bnocicied gyproney
un % o : ,

i 146-147 25 s, | 37 s | 2 los, | - ; 2.3 | 0.7F ;

1419 - | 251bs. | 37 lbs. | w0 lbs. | & les.} 676 | 1.9%

; 152-153 ‘25 los, | 37 1bs. . . 5 lbs°§ 0.6% 2 - Dads® i

;. . H . ! : {

Usually the losses in the by-product cake were less than the oxidation check indi-
cated was unoxidized. .

A fine precipitate was observed in the oxidized solution of the Cell 4 slurry during .
the last series of runs. A sample of this precipitate was analyzed.by the Plant

‘ Assistance Group and found to be zirconium phosphate. As yet it has pot been deter-
mined whether or not the precipitate is causing interference in the oxideation.

‘ As a result of these studies, the Plant Assistance Group has recommended that the
phosphoric acid emcentration during the product precipitation in Cell 3 be cut to
024, and that the product cake in Cell 4 be washed with 250 1bs. of 6% HNO3 in
order to decrease the quentity of phosphoric acid entering Room D,

!

'REDUCTION. WITH" MANGANOUS NITRATE - CELL &

Beginning with fun 146, the normal reduction using 600 lbs, of 10% oxalic acid
. 'solution was ‘carried ocut in the preseace of 10 ibs; of-50% mangancus nitrate solu-
-tion used as a catalyzing agent. The reduction temperature on runs 146-148 was

350C 4in coiitrast. to the normal 75°C, On the'se runs there was a slight increase

An product loss.in the waste {average 1,55 a5 compared. to-a normal of about. 0.8%).

On runs. 149-153 the reduction temperature was :increased to 50° and the waste losses
droppéd slightly to an. average of .35, . e Ten T

~v

) ) . ‘..“,“”,1/,’,'74 , . . B .
PRLCIPITATION. STUDIES = CELL 4 S
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6 '. ;» - - ] '.v I Y - ';. .-\‘.? l.
Run Nos. | HF No'rz‘né.iity 1 7Type of Strike ' . | Product Loss in Waste
© 7 138139 | % M. | Preforsed (HF added first):| 0026 - O.4%% -
SO (6 FYo % 7 PR I O°5N i’nefqrmed (HF added first) - 0.8% - 0.6%
o ageaadt [ I | - Coformed (la added first)ol: 7 2.4% - 2025
Tag-145 | 0 0.8 Coformed (la added first) |.~  1.0% - 1.9%
_*These results are lower than the average 0.8% for 43W. ™ =
‘Tt is indicated from the above results that the present plant practice of preformed
lanthanum fluoride precipitations results in lower waste losses than a coformed pre-~
cipitation. The use of 0.5N HF does not appear to have ingcreased the waste lesses.
. L . .
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1. W.C. Koy )
2. P, B. Vaughan: : j2. W.A. Dew W. Struthers
3. F. B, Vzughan 13. E. J. Murphy D. Whitaker
4e 0. E, Greager 7 14. E. J./Vurphy D. Uhitoker
5: V. C. Jchngson 15. FE. Q. Smith D. Whitaker
6. R. L. Dcan 16. W. Q. Smith M. Cooner
7, I. Perlmen - 17, W. B. Kirst Hogness
8. C. D. Coryell , 18. W. E. Kirst ) 28. T. Hogness
9. G. E.Boyd . . 6. W. BE. Kirst - ' 29. Central File
10. M. F. Acken . #20. B. E., Kirst 30. Central Fiie
~ RESY m . June 23, 1944
L) v . ! ¥
, 'ﬁi‘: documang » iiTA : . )
Tos o2 :i.f*% é ‘i%; . e @ﬂgsg?g Department: Operating
Al dibuthdrized 4 W 0 A0y MGARSE tg .
From: ®. Q. Smi iced, Deépartment: Operating 899
In vres SIAEIARY OF RUNS 138 TO 145 -~ 205 BLDG.
Run mumber 1-145 84~145 138-145
% Overall yield 81.0 - 85.4 S4.5
% Original prod.to Reom D 9l.6 96.6 96,4
( % Prod.to waste in camyon 7.1 5.6 7.8
% Procd.to waste in Room D 4.4 3.9 3.6
% Materizl Belance 92.6 9.9 106.0

The f£in-~1 by-produci, ‘eake a~d final waste from this geries will be recyeled
ip the next series. Adjustment for the increase of the recycle o thils series
over the last-series will incpease the yicld and materidl balance by 0.12%.

Studiss-of - the-lowered H3PO4 concentrat tions and siow striLQJprecip tations,
during the extraction step, were continued in this series. Runs 138-141,
preci p:.nutee with 0.4 mol HaPJy, showed a slight increase in the waste losaes.
Tho waste losses on funs 142-145 were nigher than on the prnvious Iom' ung

When O., M 5;31’04 concentrat:-_on was used.. - ' R ~*: ,‘ B

Thmubh an opﬂra'bmg error, 13.4% of the product s los’c. wi.th the metal waste
of run 142. -The norral me-bal waste loss of this run vas 2 5% \,Total waste
loss was 15 9% B , ,

Al T ‘. e R

On two of me double c}xarges of +this oez':Les, i‘urt,her diff:.culties were en~
countéred in' the oxidation step of the Pirst. concentration cyele. It was

" noved that dv.c_ng om.dation, the oxldized. solution contained a. fine precipi-
tate. The tank: “Was cleansd out thoroughly; ¥ut on runs, 138-139 and 142+143

bt T

<, 4% vas necemsa:cj to -use. addltional amounts of- z:r.rconium i‘or complete oxiaatlcn..
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The studn.es of 1owered comentrations of H P04 and slow product pa:ecipitation,
in Cell 2, werd. contﬂ.mzed fyom the previcus series of runs. In the first four

) ;?“' .- - runs of this series"f 138-141, the precipitations were made over a periocd of
e L 120 minutes, ‘ag’in’ 'bhe “Igst series, but with a concentration of 0.4 mol. The
e reaults were f slightl' higher than narmal (1.5% product in metal wastee)-

-7 - ' b :"k‘_‘-"&‘_‘: AN ”’L’;}T % ey “.;'u.a a3 L

Vel 3 ,-.,), X R N QA2 it SN e ’”»

L -0n; runs 142-Y45;° the:length of time of precipita'bion rémained the same, but

' theé H3P0 molarity i‘a.a'i'educed t0 0.3.. The waste losses at thie concentration

increaae to an_ a%%ge product conten‘b of 2.58. . - \

; ,. R *ﬁ;‘;‘;‘;&‘:‘i»"'ﬂinh
A8 & result of' tlgéis*e’i studies; Ky concentration of 0.6 mol HgFOy, and & precipi-
tation time of tgfo“ggwmh"as been tentatively adopted for subsequent runs, in
agreement with the proposed Hanfard flowsheet. The decrease from 0.8 mol to
0.6 mol H3PO, will fésult in lowered waste volumes. The period of digestlon

will be shor ne oM *

>

o the normal *bwo hours to the one hour perlod used during

.y T . %‘-‘ ‘::‘ ? z J
Through ﬁing error the product loss in the motal waste of this run . .
. . Was excessiveu 13»4% £ L product effluent from the by-product centrifugation
" wad jetted on’ top’ ofigﬁﬁ:’“ ‘"‘"te uhich contained 2.5% product. This resulted in a
‘ waste loss of 15.9% ’

- i J‘i#, 2 -
? e -..,‘:"v 3 )

;‘J..

wf’g ﬁgsjﬁ ‘difficul‘hy was met in the oxidation of rums 138-139
142-143 :!.n ‘tHe f{:?s:lgf concentration cycle. It was necessary to use 50 lbs
of 1.5 zirconium solution ¢ on both chdrges before oxidation was complete. During

j o vu.a‘.d:? Gy R

o recent dunsya fiﬂe“ pecipitate ‘has been observed in the oxidiged solutions.

ER

A\ effort is ‘ne~ "W;;“‘"af-termine the composition of this ;mecipitate with °
, . the assis‘_’g‘ pf the. Regearc . _
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wes affected little or nope, Weshing of the:Cell 4 product cake will be sul‘ssti’{:‘ .
- buted for the reduction of (eil 5 by-product-ph : i

July 10, 19z
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In re; - SUBMARY OF RUNS 154-161 - 205 BUTLDING
5 ST ORAC M
%20 RESEARCH AXD DEVELOPMENT REPORT
Run number 1-161 84L=161 154=161
% Overall yield . 82.6 £6.7 88,2
' % Orig.prod.to Room D - 90.4 . ©3.8 7.6
% Prod.to waste in canyon 6.9 5.6 5.3.
% Prod.to waste in Room D 4,2 3.7 ‘2.8
% Material balance 93.6 95.9 96.3

A correction should be mde in the report of <he last series, On page six, in the
Lable, the HF normality for runs 142-143 should read 0.5 and runs 144=145 shoulq

Beginning with run 159, Cells 5 and & were put into use along with the othep cells

. in a straight line operation. One BiPQ,, precipitation is done in each cell, as
.follows: A product precipitation in Cell 2, a by-product in Cell 3, a product in .

Cell 5, a by~product in Cell 6 and a lanthanum fluoride product in Cell Lo :

Starting with pun 154,. the HF concentration in the danthanum fluoride product pre-
cipitation was reduceg from 1IN to 0.5N. The waste losses remained normal; .

d:tidation difficulties were agaln encountered in thig series of runs., The phos-
Phoric acig concentration of the Cell 3 by-product precipitation was reduced to
024 from «dY in an-attempt to reduce phosphoric acig being carried into Roam D,

This resulted in an increase in concentration of bismuth in the efflvent, such - - 1
that bismuth oxalate Precipitated in Subsequent reductions 4in Cell L. Samples. ,

of the reduced solution shoned low product content and it was necessary to raise - Ll
the phosphoric aciq back to the original -1 in Cell 5 Overall product Yield: a;:
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" Nompey | 154 355 . 15 157 158 g
Date gtargeq . b=82  Bezg i ging

259 of Meta) in Aaye 40 37 - =g .39 40 i4].
Beyta counts ngyp Sram UNH 5 108 - 2.49 “2e6) ;o o2 !

Gamma Boundy mgp &ram UMK x 109 1,63

mowpmovwozoha cell 2 Prodscake s0l.(z2ap) 92.6 86,8 9.3 90.7 ‘93,8 iy
aawhmoueoawnn cell 2 oxup.uuon.uow.nuwmv 96.7 94,2 89.8 ‘7.9 ;101,2:99 'p ¢o,
mmwﬂ.euwom,uﬁ Call 2z brod, oake 801 . { Zayp 86.5 08,2 89,1 Mvv.m _w@,w."mm,m..:
)
]

B0r4g, 0064, 1n Cell 3 oung.waon.mou.ﬁmuwv 94.8 72,8 91,0 102,0 97,2 104,01
Hoo,awwmam ﬁmomémn

aca&moaaau,»n Cell 4 sluryy AAHwa¢agu 93.8 1.6

T —— " eoatorny N —— .,

awwmwacwomoub 80l.0f Ce1y 4 slurry Ab«w:v@mmvm 94,0 - o - 129.,0
&Ohwﬁgwaoaanz 0x1d.801.1g¢ cyele (D-1~p) 88,0 ggg 88.7
wca»mauwom,us prod.ceke £ol.lst cyele {cp) g9

woaum,vwomown oxua.vuon.mow
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. LZGURED Looap - | . .
(r.reent ot of . ¢t rting Miterizl) ¢

Run Number . 84-161. 154-161 164 {185 186 187 158 159 il m
QQH.H 2 .%mawﬂo anﬁgﬁ ﬁmgmv ) 2.1 ~“-...unw . "V\oN .mOo-N ' Hom . va 0.? Hnm ) “
081 3 vy-product cake (71BP-1) 0.7 to.7  g.g 10:5-0.6 1,2 1.1 0.6 .0.8 _
Cell 8 wirste effluent (33us) 1.8 11,6 amizg.qp. 1 2.5 1.4 i1,
Coll Z by-product cake (71-BP-2) 0.5 0.6 g, \o..,m 08 0.4 0.6 : 0.4 11,
Cell 4 vaste effivent (a3w) . 1.0 12 40y 1.8.0.3 1.3 3.1 1.5.11,
H.ﬁ_anH vagte in OQHu“mu. SO 16,6 .. 5.3 » Mmam.\.mcwt_ﬁ.mrp mom:.n. wam,m :U..om;.“m.wn&.,
Prod.tni gt metath,ligquor (D3-cir) - 0.5 0.3 0.4 0.4 0.3
Prod.in 1a¢ metath.vagh (Dg~1w) 0.4 0.2 i g 0.3 0.2 |
Prad.in 1s¢ congc.cycle w«éuon.omkoagawvv.o.w 1 0.6 | 0.4 ; 0.8 0.6 i, 3
Prod.in 1g¢ 88..%.3&.3?5309?5 D5 10,4 - 1 glg i 0.6 0.2
Prod.in 2nq metath.liquors (Cy-3 & Wi=2) 1.1 i1.2 M 1.3 h. 1.7 0.6 |
J i

Frod.tn finay conc.cycle byeProd.cake(¥BF) i 0 ! 4.1. (Racyel o)
Prod.in finsy cone. cycle Yrod.ppt.waste( ¥V o P o \ 0.1
Total to *aete in Riop D . P 9.3 | 8.1 8.1 .
— b | X : :

‘ . Percant Material Balznge
Run Numbey ‘ W%Lmﬁw%&&.pm» 155 {156 ‘157 158 159 gy ; 7
Through Ce11 2 (31R) 99.5 98,2 192.698. 103.8;102.8 101.6 90.0 i107.
Through Cell 3 (41R) 199.3 :76.9 Mm.@h.m,ﬁo.mbmrom%momum. 203.9 15,4 5253 -
Through solution of Cell 4 slurry (D1~p) 92.9 99,9 (. 826 .| S 183 | T ssTs [ -
Through fipgt concentration cyce (cp) 92.4 91,4 ! S 1, LR

Throngh final concentratiog cyele (¥P) ,“cm..o 96,8 | 96.3
. N + _
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v ‘ !ﬂw ianthenum fluworide nroduct nrecinltstinn etndies, conducted durul s o .
' 188 ~ 145, indic-ted th-t 2 nerformed oreci-itation (HF added orior to ‘ Ve
I lanthamzm) in 2 concentration of 0.5i HF resnlted in an average 'u'or"uct vrste

- 1 ze of 0. 7% hiich vos norel (0.8% averag e)

: . . N

b Be inning with run 154, there-forp, the HF concentr: ti =n ras reduced from 1N /
: to 0.5. The lowered concentr-ticn will reduce HF consumution and -i11 rossibly
decreaoe cqrrosion 1 Cell a. . ' Sl o N

. -

EE LN i . - . i N .-

-y o o , . - ..
BT = ; , ) < s
Gontinued Q,i“ﬁcu.- ty 1rs mgg in_the oxidstiza of the eolution of the ue"l - .
'=luz‘2‘v on yung 154 = 155, It wrs found necessary to uce #n a¢diti -l & lbs. Y
“of 10% dichrorvte solutisn and 25 1bs: of 1.5% zirconium solutin, ~hich still .
left €. 'h of the umduct in the unoxidized St&ch o

T

e ('
A

On the renon;mendati'm of the Plant»Assistcnce Grmm, the hos*horic acid .

I3

- ' concentrtiou in the by aroduct precinitatisn, Cell 5, wos rednced from .1 Mol /
" to. 02 ol on run 189, to decr-ase the =mount of ~hos shoric zcid entering .
R 'm B. Good oxidati'm res. th wers obtzined in the concentrati’'m cvcle op . S

subaeuuent runs. However, wron s-maling the reduced solutions froa t=niz 4} 2! .
P mtity had been red.uced. in Cell 5, the_an=l ses shoved.a lov ,
. - Dmduct eontent as shorn in the following teble. - - SR

- Percent Product - : : .
A F- X 7" U T = RN
- - 46 7 ,::':*4»_- A - '
390- e
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Eed. bis:nuth concentrati . in the: Cell 5 afﬂuenff”"
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: October 21, 1944

Department: -Production
' Department: Production

"To: .Mr. J. P. Sinclair

From: ‘W, Q. Smith

In re: ' Summary of Runs 227 - 235 Through Isolation

Run Numbsr 1-23 1227 - 235
. . 83.7 70.9%

. % Yield
K4 Wasta - u;oh 2106
y 4 Material Balance og8.l - 92.5

0} unem Luw u' o

Ty fpuenoa; 0y

peupep ss wyup

*Corrected for loss in product content of recycle solutions
on hand.

SUMMARY

b

==

<

This nine-run series was processed according to the same procsdurs -

used on the previous-series (Hanford procedure with recycling of isolatioy 8"1

supernatants) with the exception that Ce-Zr; Ce-Zr scavengers were used ay

in both decontamination cycles with no (NH)),SiFg. With the completion’ =

of these runs, sufficient plant-scale data have been obtained on the per- o

formance of scavengers and the complexing agent (NHh)ZSiF , to lead to L =X

the conclusion that using (NH with no scavengers in the decon- ==

tamlnat:l.on cycles duce waste losses by a factor of -five. Further- %
more from plant data it appears that sufficient decontamination for

Hanford level of operation can be obtained under. these conditions. Com- E

s

F

(o

=

=

rm

b

—

=

rm

)

O

=

—]

parison of the combinations tested in the plant is g:wen in the discussion
with data %0 support the above conclusionso .

: The flomsheet amount of NaNO5 (0. m) was used Lor pre-extractlon / '
* treatment in this'series. Extraction ‘waste losses averaged 1.93, slightly v

1ower than results obtained previously uith thls concentration.:

Decomposrbion of Ha0n in 1solation recycles with: Na.NO has given no
- trouble. The amount of NaNOz necessary has-increased to about 80% of
the. sto:.chiometric amount and-the temperature rzse has been 10 - 120 C.
over an add.:l.tion perz.od of about one. houro R ST

1 4

12

The first peroxide precipitat:.on solubilltles in the’ '8eries were
119 s 83"and. 89 :mg per liter. Table on page 3 shows the‘ 'variables ‘which- X
may affect these solubillties., The final: peroxide ~precipit.ation solu-a ST
bn.lities were 6" and 53 mg per.liter.. For;ths- pUrpose; ; PO SRR

quen’c reporbs ‘bhe golubility is obtained by dividing 33 p
of the decanted supernatant plus washes ‘b“ ‘ 'hemgmeggc&mw

o fee Duer—rl\edﬁ ,b:cu.ss tFLCoTrop
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With the completion of this reries of runs zhe -final demomstration
of the recommended Hanford proces: has been madeo

however, although they may
five times as great with the C
. - fluosilicate (no scavenaer) in th: cysles.

’ at Hanford concentrations the iosges will be somewhal less but there

il

v

Results confirm that
the recommendéd process will give adeguate decontamination. Waste losses,

no% be comsidered excessive, have averaged
e-Zr; Ce-Zr scavenger as wiith ammcnium
Tt has bzen predicted that

sesme

J 4o be no reascn for doubting that they could not be lowered by the sams
. factor of five by omltzlng scavengerss

cyeles is 9.4% greater ‘with Ce-Zr; Cnqu,
(Waste losses were
gers, average of 6L results; ard l.

of 16 results, Se e table below )

‘both cycless

39976

AL Clinton the yieid loss for two

per cycle with Cewar,
2% per cycle with (Hﬂh)q81F63 average

than with (NH,)nS,FG alens in
Ce-Zr scaven-

S dF Thru § dF Thru -'To 3
- Scavengers Scavengers (2 Cycies ;Cross-Over| Waste Viagte
Run Nose | First Cycle [Second Cizle L8P Dl1-S 1st Cyclief2nd Cycle
195,-201 | Ce~Zr; Ce  jCe-Zr;-Ce 5.3 6.7 3.9 3.8
202-209 | Ge~zr; Ce (MM, ) SiF, 5-3 7.1 4:0 GV
218-226 (Ce»Zn; Ce«Zr)
' ) 5 ) A N '
. NH&[281F6 (NHIJI)ZSL 517 7617 ‘.;:-5 lc.)
‘. 186-193 | Ce-Zr; Ce-Zr |Ce-Zr; Co-Zr 5.6 6.3 5-0 6.5
’ 210-217 Ce=Zr, C°~Zr Ce-~Zr; Ce-Zr 5.8 7.0 5.9 L7
227-235 | Ce-Zr; Ce-Zr Ce-Zr; Ce~Zr 5,8 Toby 367 . 5.0

' ever, baged on the results obtained to date it appears that the omission of

+ A simidar comparlson with Ce~Zr; C

- were’ 557 and 7.L ¥With NH4)281F6 in.2
A7 2 wlth Ce-Zr,er,Z -
el

No Clinton plant runs have bsen made with fission products, and wi
ammonivm £l u05111cate but, without scavengers in both of ;the cyclesa How~
scavengers but 1nc1usion of ammonium fluosilicate.will yive decontaminatlou v
factors of greater ‘than, ¢05 befors the cross-cver and: greater than 107 afse
the.cross-overo Thus’ +he comparison of russ with Cé-Zr; Ce in thé-2nd cycle vs

" those with’ (NHb)zle alone in the 2nd cycle {Ce~Zr; Ce-in the. first cycle of

both serles) favors the. comp1exxng agent. (dF was.5.3 on both.at end.of 2nd
cycle; ‘7.1 wﬁth (NH )2$1F6 vs. 6,7 with Ce-Zr; Ce at end: of tHe cross-over«) .
e-Zr scavengers butifi this case with (NH )231F"
also 1n the first éycle: when omitting the scavenger from'the .second, does
not - glve as. clear—cut» se; ‘bub stlll favors.the complexlng agen.t° LdF' s
-cycles, Ce-Zr; .Cé~Zr 1n-one_ :
”1@3&)\ Since the’ 1mprovement
ritiappears” that’ammonl
ing:: ‘1flc activities: which are; not ‘réadii;
i thevscavengersa, Unfortunately ‘this poiat’ cannot’ e,chncksd
by. analyse for spe01£1c flé'ion products since the a it rod ‘
7 Ace tory*com 5.0f sc y RIE




’ ’ In comparing the decdh%amination-résults the effect of cooligg time
.. "+ has not been considered. ‘This is permissible since the elements which

. control decontamination, Cb, Zr and La, make up the same fraction of total
I gamma activity at 60 days (77%)% as at 30 days (73%).¥

g Actual measuvements have been made on radiation duriag the product
’ isolation steps and during the cross-over steps to check on the dscon-
" .tamination required at Hanford when processing material at full product
' levels, A factor of lO?.at +he end of the cross-over seems to be adequate,v/
. but not overly conservative. At the end of the two dacontamination cycles;
' the greatest radiation is obtained in the viecinity of the 10N HNOj solu-
tion. Readings in thé vicinity.of this tank corrected to the case where
the cperator is at a distance 'of ten feet and is protected by 1 foot of -
concrete indicate that a factor of only 1.5 x 10% is required to reduce v
radiation to .OL mr/8 hours. Under these conditions an operator could
spend 5 minutes within 1 foot of the tank when it contains 2 charge with-
out exceeding his daily dose. This has a bearing on the choice of dscon~
tamination procedure since it indicates that the factor of 107 at the end
of the cross-over should be confrolling and 105 at the end of the 2 cycles

is not a justifiable limit. .

’ Summerizing, it is certain that waste losses can be decreased appreci-
ably by omitting scavengers_and it appears very likely that adequate decon-
tamination (greater than 197 after the cross-over) can be obtained with v’
, , ammonium fluosilicate alone.
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